INTRODUCTION
The formation and break-up or erosion of stratification is a major process in all natural and man-made lakes, which controls to a large extent the functioning of their ecosystems. The key challenge here is the specific role of shear generated and convective turbulence in the formation/destruction of stratification and their interactions with internal waves. Three aspects of hydrodynamics, i.e. the dynamical state, the physical mechanism and the energy level are very important elements in understanding problems of turbulent mixing and the formation of vertical thermal stratification. The result of the stratification is the formation of the seasonal thermocline.
Mixing dynamics is of great importance for the management of water quality because it allows for water pollution prediction in relation to thermal stratification. In particular vertical mixing is an important aspect with respect to the exchange processes of heat and dissolved substances between the different vertical layers of the lake. It is controlled by atmospheric forcing at the water surface and the resultant advective and oscillatory motions in the water column. Generally speaking, the intensity of vertical mixing decreases with depth. Traditionally, mixing is expressed in terms of a turbulent mixing coefficient in analogy to the molecular diffusion coefficient. The turbulent coefficients are a measure of the intensity of the process and may subsequently be used in calculations related to water quality and heat transport. Mixing can be assessed either directly from microstructure measurements of the turbulence levels or indirectly by measuring temporal changes of the spatial gradients of some particular properties such as temperature.
In the present investigation, the seasonal cycle of thermal stratification has been simulated for a period of more than five years based on hourly meteorological input with a one-dimensional (vertical) turbulence model (LAKEoneD). Using these temperature-depth (TD) profiles, the annual cycle of phase velocities of long internal waves is calculated depending on the density difference in the stratified lake. Based on the knowledge of the actual value of the phase velocity the spectra of free internal oscillation can be calculated. That is done for the periods of significant stratification (April to November) by using a horizontally two-dimensional eigen-frequency model. From the calculations it becomes clear that the first order baroclinic free oscillations have periods significantly smaller than diurnal or semi-diurnal values. Thus, resonance with meteorological forcing on that time scale can be ruled out. Changing spatial patterns of observed temperature distributions indicate that the small shallow lake in the tropics exhibits differential mixing which may cause horizontal exchange flows between different stations.
LAKE CHARACTERISTICS AND DATA
Study site: Subhas Sarobar (Latitude 22° 34¢-22° 34¢ 30≤ N and Longitude 88° 24¢-88° 24¢ 30≤ E), under the administrative control of Kolkata Improvement Trust (KIT), represents the lung of East Kolkata with massive environmental fillip. The lake ecosystem is playing a key role in maintaining the oxygen balance and is also being used for sports, recreational and cultural activities. The vast water body and its two islands, one small and the other big, constitute an excellent habitat for diverse species of life and also have got potential for attracting the tourists. The water area of Subhas Sarobar (Fig. 1) is about 16.0 ha. The maximum length and width of the lake are 
